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IN THE CLAIMS 

Amend the claims as fo!lows:| 

1 . (Currently amended) M ethod A method for ttuvtwn dimension dimensional separation of 
mixtures of biomolecules or other substances mixturoo i n wherein the biomolecules comprise a 
solution or an amount of a ael material comprising the biomolecules j> eter- _POtymor carriorc by 
fYinnnn nf fglnntmpho r es i s in an electrophoresis a pparatus permitting simultaneous use of two 
chambers for preparing and performing electrophoresis of two two-dimensional gels _. wherethe 
method comprising 

-ttK^ee te casting a first gel for the separation in the first dimension and the gels and casting a 
second gel for the separation in the second dimension, wherein the first gel and second gelare 
arranged in succession or simultaneously vertical to one another, wherein casting the first gel 
and second oel are performed within aro - brought i nto -an electrophoresis combination chamber* 
as cast i ng gols or as roady - to - us e- g els and the first gel is fr om each oth e r are i s o la t e d 
separated from the second gel by a hollow seal, po l ymoriood and ro hydratod respectiv el y , 

- adding_b uffer solution nro then fil l ed in . followed bv adding a biomolecule mixture that is 
deposited onto the gete -first gel _o f th o first dim e n si on a nd the electrophoretic separation of-in 
the first dimension is carried out at constant temperature or at a fixed temperature gradient, 

- removingj he buffer solution and the hollow_sea_ I io thon suct i onod off, tho ioolation n e utr ali s e d 
and adding a? contact gel solutioni s fill e d into th e resu l t i ng spaces between the first_ge| and 
second g eiai moncion and polym e ris e d out , wherein after the contact gel solution polymerizes 
buffer solutions are filled in and the electrophoretic separation eHuthe second dimension is 
carried out at a precisely set temperature and constant electric capacity or increasing current 
intensity, and 

■fiflaUy ^terminating electrophoresis and developing the gels am develop e d and to localize the 
positionsjrft he protoins biomolecules. oro made visib le by s tandard m e thods. 



2. (Currently amended) Method according to Claim 1, wherein, 



4. 
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fee- the Rnpamtion proooos first and seoond_q els in the electrophoresis combination chamber 
are standing vertically and the separation of the proteins is performed in the first dimension 
vertically and in the second dimension horizontally. 

3. (Currently amended) Method according to Claim 1, wherein 

the-ae te the first gel of the first dimension afe-jscast as ajlat §ete^ejjn a U-shaped tube, in 
which case a stop gel is first cast and, following this r the se paratio n -second g el is cast and 
wherein the gels are cast and polymerized t he - oasting prococsos as we l l as th e po l ym e risat i on 
processes tak e pl a c e-at constant temperature with act i vated cooling. 



4. (Currently amended) Method according to Claim 1 wherein 

th e g a ls of tho second d i mension ar e a sealing gel is and cast i n4wo st e ps in s uch a way that, i n 
a first st e p a se a li ng go l . and aftor i ts polvmerisat i on. a llowed to polymerize, wherein tB-a-6GGOR4 
step-the second g el so l ut i on is cast from b el ow and r isi ng- bottom to top i n on upward direction in 
o uch a way t h ot th o a i r is displac e d upward l y a nd th e g el i s f i n a l l y -polymerised at constant 
temperature with act i vat e d cooling. 



5. (Currently amended) Method according to Claim 1 wherein 

the first and second g els are produced with variabl e different w idths and thicknesses. 



6. (Canceled) 



7. (Canceled) 
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8. (Canceled) 

9, (Currently amended) Device for the two-dimensional separation of biomolecules or other 
substance mixtures in gels by means of electrophoresis in an electrophoresis apparatus 
i nd i cating comprising electrodes, 



an electrophoresis combination chamber (1^ ha6 ~comprising_ a cor e and having two sides (2) 
wtth -each side comprising c ooling elements {3)r 

the electrophoresis combination chamber further comprising at least one inner gel plate and at 
least one outer gel plate, wherein the proximity of the inner gel plate and outer plate defines a 
space for casting gels and buffer reservoirs, a nd where ihe -each cooling elements makes 
contact with an inner pfate., (3) ar e arranged botwoon go l cham b e r s (6, 7) and buff e r v e ss els (8) 
formed on both s id es of the ooF e- <a - ) - by - meano of inner plates ( 4 ) and out e r p l at es (5) I n 
combinat i on w i th - and further comprising removable or switch a bl e isolating elements in the form 
of a-hollow sea teeals that support the gels being cast. (9). 

10. (Currently amended) Device according to Claim 9, 



the cooling elements (3) are formed by means of a meander-shaped cooling labyrinth (10) with 
supply (11) and return (12) and the cooling labyrinth (19) encloses the buffer vessels (8) and 
(21), where the inner plates (4) ar e mad e of a good comprise an effective t emperature- 
conducting material and the outer plates (5) are mad e- of -a-transparen t materia l, 

11 (Currently amended) Device according to Claim 9, 



the inner plates (4) consist of ceramic or plastic material and the outer plates (5) of glass or 
transparent material, and the outer plates (5) are held In position by a clamping frame (13), and 
a cover (14 ) that covers eff- the too of t he electrophoresis combination chamber (1 ) i n th e 



wherein 



wherein 



wherein 
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12. (Currently amended) Device according to Claim 11, wherein 

the clamping frame (13) is secured on both s i d e s by means of clamping elements (15) and has 
viewing windows (16) for process inspection. 



13. (Currently amended) Device according to Claim 9, 
wherein 

th e l ow e r l imitation of t he electrophoresis combination chamber (1 ) is rea lis e d - by m e an s of an is 
in a fixed position on an a djustable and-rotary table, on which th e e l eotrophorosio - comb i n a tion 
chamber (1) is fixed pos l tionod a nd the cover (14) i nd i cat e s comprises inlet and outlet lines for 
the cooling medium as w ell as to th eand buffer vessels (8, 21}-an4 l gel chambers (6, 7) and the 
connections for the electrodes of th e first ond oooond dimension . 



14. (Currently amended) Device according to Claim 9 ( 
wherein 

the core (2) s s ns i sts -comprises 3 f-a polymer material such as acryl glass, ceramic or plexi- 
glass, and th e g el ohambors (6,7) aro joined with f illing tubes (17), advent openings afe 
located at the top of each side of the core, af ra ng e d, and b e tw ee n inner p l atos (4) and oiitnr 
stete6-(5 te rectangular seal on each side of the core soa l c aro arr a nged . an4- recesses in the 
sides of the core for positioning t he isolating elements, (9) with rooosooo act tog e th e r, and the 
parts of th e e l e ctrophoresis combination Gh a mb e r (1 ) contact i ng th e me di a golo and/or go l 
so l utions and/or buffor colutions a r e surfaoe - ooatod, whoro tho curf a c e coat i ng can conc i ct of 
amorphous carbon layere ? 



15, (Currently amended) Bevtee -A device for the two-dimensional separation o f mixtures of 
biomolecules or other s ubstanc e substances m i xtur e s . wherein the mixture comprises a cel. a 
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polymer composition, or a solution, in g el s, polymers or oarrior froo modia by means of 
electrophoresis in an electrophoresis apparatus, 

wherein the electrophoresis apparatus comprises 

all assembly groupo as requ i red for tho porformanco ofa ■ two - dim e nsional s e paration area fully 
integrated in-att-electrophoresis combination chamber (1), co n s i st in g comprising o £a core 
having two sides, wherein each side comprises (2) with cooling elements (3), wherein the 
cooling elements make contact with an inner gel Plate, the inner gel plate being in proximity of 
an outer gel plate thereby defining a gel space for casting oels and adding , buffer teVare 
a rrang e d b e tw ee n th e s eparat i ng chamb e rs (6,7) formod on both -s id es of tho core by moono- et 
i nnor platos(4)n a ndout e r plat e s (5) in oombinatio na nd wherein the gel space may be further 
divided into segments by-wfth removable or switchab le i solat i ng partitioning elements in the 
form of one or more a - hollow seals (9), buffer vessels (8, 21 ) and holders for tbe-electrodes, 
and the porformanco of t he two-dimension separat i o n electrophoresis ean-ma^be faUy 
automated, without the necess i ty of manipulation on th e gels thomso l voc during th e couroo of 
th e two - d i m e n s ion s e paration 



16. (Currently amended) Combination chamber for two-dimension separation o f mixtures of 
biomolecules or other substance mixtur e s by means of electrophoresis in horizontal o els 
arranged horizontally and a bove each other by means of electrophor e sis w ith a rear wall plate 
(28A) and a cover plate (2SB), where at least two deflection elements (22) are arranged 
between rear wall plate (28A) and cover plate (28B) for guiding isolating elements in the form of 
a hollow seal (24). 



17. {Currently amended) Combination chamber according to Claim 16, 
wherein 

the chamber arrang e ment consicto comprises e£-an upper 4£F-part for the performance of the 
lEF-electrophoresis in the first dimension and a lower part for the performance of the SDS- 
electrophoresis in the second dimension, and tho go l s (25) and (36) are arranged horizontally 
abov e each othor, a nd the plates (28A, 28B) are sealed off to the outside by means of seals 
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positioned in between the plates, wherein the seals extend along the length of the plates. 
tho oonfigurati e n of th e s e a ls (23) and th e- th i eknoac of tho gols (25, 36) be i ng fix e d and, n e xt to 
th e d e fl e ction ele ments (22), e lectrodes (26, 27) are pos i t i on e d for the-electrophoresis efnnthe 
first dimension, and w here -wherein t he rear wall p late (28A) fs made of ceramic or glass and the 
coverplate (28B) is a transparent plate. 

18. (Currently amended) Combination chamber according to Claim 16, 
wherein 

the rear wall plate (28A) forms a - w i t - tog e th e r w i th th e j an uppe r reservoir comprising a buffer 
r e s e rvoir (2 9 ) of for electrophoresis in t he second dimension and ao wo il ao tho_ a pouring 
vessel for casting the gel of the second dimension^ *)), and th e ^ a buffer filling vessel for adding 
a lower reservoir buffer for the second dimension (31 ), a nd the an assembly as se mb le d 
construct i on con s ist i ng comprising o E-the plates (28A, 28B) and the upper buffer reservoir (29), 
the pouring vessel (30) and the buffer filling vessel (31)fe -being positioned p la ced and arrang e d 
in the lower buffer tank (32), and a removable seal positioned between the plates and at the 
bottom the plates and further, extends the width of_the_p_l_a,tes^_and electrodes in contact with the 
upper and lower reservoir buffers. (33 4 is-anr a no e d . which is l iftab le i n funct i on, and in the upp e r 
buff e r r e servo i r (2 9 ) and in th e lower buffer tank (32) oloctrodoe (38, 39) a ro o r r ang o d for th o 
e lectrophor es is of th e second dimension . 



19. (Currently amended) Method for the two-dimension separation of mixtures of biomolecules 
or other substance substances m i xtwoo -. wherein the mixtures comprise i PHae tea gel, a ©f 
polyme r c a rri e r s or a solution by means of electrophoresis in an electrophoresis combination 
chamber, where 

arranging a n lEF-gel is arrang e d horizontally in the combination chamber and is coat e d 
evef-with ajre-hyd ration buffe r for r e- hydrat i on purposes , 

fol l owing this.adding the mixture ofe biomoloculo biomolecules_orother or oubotanco 
m i xture sp e cim e n is brought into the lEF-gel or applied to the lEF-gel and the electrophoresis of 
the first dimension is performed, 



9 

PAGE 10/20 * RCVD AT 8/20/2004 3:1 7:21 PM [Eastern Daylight Time] " SVR:USPT0-EFXRF-1/3 " DNIS:8729306 * CSID:2128080844 " DURATION (mm-ss):05-14 



08/20/2904 03:13 2128080844 



NORRIS MCLAUGHLIN 



PAGE 11/20' 



Attorney Docket: 101215-52 

b e for e , after or db i rift^ - tho - p QF fei=manco of tho firct dimonoion. casting a horizontal- aa 
SDS-gel for ^ p e rformanc e ^ of the second dimension is brought i n horizontal l y to th e _ bejqw 
andjn_p_rpximitv to the lEF-oel . wherein the SDS-oel and lEF-oel are- andr- i s o la t e d from this 
separated by a hollow seal , i nto the combinat i on chamber and the SDS - gel i s po l ymoriso ^, 

removing the hollow seal after completion of the lEF-electrophoresis th e i so l ation is 
n e utra li s e d, and pouring a contact gel out i n to into the space formerly occupied bv the hollow 
seal r e sult i ng spac e s, buffer solut i on added 

performing t he SDS-electrophoresis in the second dimension is carr ie d out, and f i na ll y 
tho golo are dov e lop e d and co l our e d accord i ng - to - the -k f^own methods and 

terminating the electrophoresis in the second dimension, and developing the oel to 
identify the positions of the biomolecuie_sjDr_Qther substances , 

20. (Currently amended) Method according to Claim 19, 

wherein 

after the re-hydration of the lEF-gel, excess buffer solution is removed and the recess in the 
lEF-gel is produced by the introduction of a spacer during the re-hydration, and th o l EF - gel - is 
r e- buff e r e d a fter the-IEFelectrophoresis the IEF~ge! is contacted with bv add i nq a re- 
equilibration buffer, and the iso l at i on i o - nomrotisod bv tho the hollow seat is removed r e mova l of 
a- ft las tic ho se by drawing jt out with th e h e lp ofb y a stepping motor. 

21. (Currently amended) Method according to Claim 19, 

wherein 

the cooling gels o f both electrophoresis-dimensions are cooled bv immersion i s p e rform e d bv 
i mm e rsing th e g e l _ s andwioh e s - in thermostatically controlled buffer solution of the second 
dimension, o r alternatively. the Jmffers and gels are cooled coo li ng of both el eotrop h o F ooto . 
d i m e ns io ns is roa li sod - by - GQOllng chambor s by the cooling elements arrang e d in the core of the 
combination chamber 
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22. (Currently amended) Method according to Claim 19, wherein 

the mixture of biomolecules or other substances biomolecule or substanc e m i xto F o - specimon is 
brought placed into a recess in the lEF-gel. 

23. (Currently amended) Method for the one-dimension separation of mixtures of biomolecules 
or other cubDtanco substances mixtur es bv means of electrophoresis, comprising the steps, 

i nst e ad of th e g el for th e s e parat i on in the f i rst dimons i on a s w e ll ac the i solatin g 
el e ment - preparing a gel bv casting the gel with a gel solution; 

inserting into the gel solution a com b wherein the comb comprises _teeth, each of which 

forming a recess or well w i th sp e cim e n pock e ts for various cpoc i m a n fi i s p l an e r! i n th^ sns gn l 
a nd this is polym e r i sed - o u t in the polymerized gel . 

removing t he comb i s r e mov e d a fter otrt-polvmerisation has completed . 

adding an amount of the mixture of biomolecules pr other substancest he 
spe s i m e ns - ar e brought into the r e su l t i ng reGOSGO S the recess or -well and 

performing electrophoresis f ollow i ng th i c, tho in one-dimension eloctrophorocrc is 

p e rform e d . 



24. (Currently amended) Hydrot o d A hvdrated lEF-oel manufactured prepared bv pouring an 
immobiline gel solution of wfth-low pK on a gel-polymerised fo il and i ts po l vmoricat i on a liowing 
polymerization to ensue , pouring of an acryl-amide gel solution o n the immobiline gel and 
ino i piont po l ym e risation a llowing polymerization to ensue , pouring of an immobiline gel solution 
ofwith-high pK on the acry^amide gel and its on po l ym e risation a llo_w,polvmerTzation to ensue. 
and subsequent re-hydration by moanc of w ith a re-hydration buffer^ which conta i n s comprisinq 
1-4% of st*©lvampholines, atiowmo -vielding a pH-range within 2-1 1 . 
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25. (Currently amended) lEF-gel according to Claim 24, wherein 

the immobiline go l o arc manufactured comprise fr om 6-10% wt-volume of acn/lamlrte nnri _ 
proforont i a ll y 10%, aorylamide with addttivo of 50-200 mM„ nrnforrntially 50 100 mM 
immobiiine. 



26. (Currently amended) lEF-gel according to Claim 24, wherein 

the acrylamide gel is manufactured from 3t5-4t5 % 3.5 - 5.0% wt.-vol. of p rnfnrnntinHy 
3t5- 5% a crylamide. 



27. (Previously presented) lEF-gel according to Claim 24, wherein 

the re-hydration buffer contains- of - 5 -9 .5 4 4 5.0 - 9.5M . preforontially 0 M, urea and, as 
re^fedoBtiojially, detergents, proforontiallv - s elected from the group consisting nf T^»n 20, 
Chaps of-and Triton X-1 00. 



28. (Currently amended) lEF-gel according to Claim 24, wherein 

before re-hydration, washing steps are carried out as required, and the qe| is dried. 



29. (Currently amended) A_gYy_Bf^el manufactured by pouring an immobiline gel solution of 
with-low P K on a gel polymerisation foil and ttfr«!!owing.polymerisation. pouring of an acrylamide 
gel spjutipn on the immobiline gel and its ajjoviringjneipjen^ pouring of an 
immobilin e L containinq gel soJutignoLwrftb-high pK on the acrylamide gel and Be inoipion tal lowing 
polymerisation. 

30. (New) The lEF-gel according to Claim 26, wherein 
the acrylamide gel is from 3.5-4.5 wt.-vol% acrylamide. 
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31 . (New) The lEF-gel according to Claim 27 wherein the re-hydration buffer contains 9M urea. 

32. (New) The method of claim 1 , wherein the first gel is a preformed gel that is placed between 
the inner and outer plates, and rehydrated. 
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